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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for creating a 
high-density micro array consisting of spots ranging from 
several tens of |j,m to several |xm with the samples of cDNA and 
protein that are prepared separately as a target. 
SOLUTION: The micro array-creating device is provided with an 
electro spray means for successively and electrostatically 
atomizing a plurality of solutions containing each of a plurality 
of biologically active types of samples, a support means for 
supporting a plurality of sample chips 62 where a sample in the 
solution being atomized from the electro spray means is 
deposited, a mask means that is arranged between the electro 
spray means and the support means, and has the same number 
of sample chips for selectively and simultaneously deposits the 
sample at a specific position corresponding to the plurality of 
sample chips, and a traveling means for simultaneously creating 
the plurality of micro arrays by relatively moving the sample 
chip-supporting means and the mask means, and at the same 
time depositing a plurality of samples on each of the plurality of 
sample chips. This device can mass-produce high-density micro 
arrays inexpensively. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrospray means which carries out electrostatic atomization of two or more solutions 
containing two or more each of the sample of a class which are activity biologically one by one, The support 
means which supports two or more sample chips which the sample in the solution sprayed from this 
electrospray means deposits, A mask means to have the hole of the number of said sample chip, and the 
same number so that coincidence may be made to deposit said sample on the position to which it is arranged 
between said electrospray means and said support means, and said two or more sample chips correspond 
alternatively, Microarray production equipment equipped with a migration means to make deposit said two 
or more samples on each of two or more of said sample chips, and to produce two or more microarrays to 
coincidence while moving relatively said sample chip support means and mask means. 
[Claim 2] Microarray production equipment according to claim 1 characterized by equipping said 
electrospray means with the single capillary which has an electrode, and a liquid supply means to supply 
said two or more solutions which contain two or more samples of a class, respectively to this capillary one 
by one. 

[Claim 3] Microarray production equipment according to claim 2 characterized by establishing a washing 
means to wash said capillary before supply of the following solution after spraying of a certain solution. 
[Claim 4] Microarray production equipment according to claim 1 characterized by equipping said 
electrospray means with a means to hold two or more multi-capillary cassettes holding two or more 
capillaries which have the electrode by which each holds two or more solutions containing said two or more 
samples, and each is alternatively connected to the power source for electrostatic atomization, and a means 
to switch the multi-capillary cassette of these plurality one by one, and to convey to an electrospray location. 

[Claim 5] Microarray production equipment given in any of claims 1-3 characterized by establishing a 
pressurization means to supply pressurization air to said capillary and to convey a solution at the tip of a 
capillary in carrying out electrostatic atomization to said electrospray means they are. 
[Claim 6] Microarray production equipment according to claim 4 characterized by establishing a 
pressurization means to supply pressurization air to all the capillaries of said multi-capillary cassette at 
coincidence, and to convey a solution at the tip of these capillaries in carrying out electrostatic atomization 
to said electrospray means. 

[Claim 7] Microarray production equipment according to claim 4 characterized by establishing the means 
which carries out temperature control of two or more solutions held in the multi-capillary cassette currently 
these-held to a means to hold said two or more multi-capillary cassettes. 

[Claim 8] Microarray production equipment given in any of claims 1-7 characterized by preparing the guard 
ring and shielding which prevent that the matter by which electrostatic atomization is carried out to said 
erection spray means from said capillary is spread they are. 

[Claim 9] Microarray production equipment given in any of claims 1-8 characterized by making larger than 
the size of the side which counters said support means size of the side which counters said electrospray 
means of the hole of said mask means they are. 

[Claim 10] Microarray production equipment according to claim 9 characterized by equipping said mask 
means with the collimating ring which converges the particle in the aforementioned hole electrostatic in one. 

[Claim 11] Microarray production equipment according to claim 1 0 characterized by inserting collimating 
of said mask means between the insulator layers of a pair. 

[Claim 12] Microarray production equipment given in any of claims 1-11 characterized by equipping the 
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' migration means to which said sample chip support means and mask means are moved relatively with the X- 
Y stage or XYZ stage to which said sample chip support means is moved to a mask means they are. 
[Claim 13] Microarray production equipment given in any of claims 1-12 characterize by have two or more 
spacers which have the sample spot which fixed to said sample chip of a mask means , and the field which 
counters [ near / each / two or more holes formed in said mask means ] , and was already deposited , the 
configuration in which it does not interfere , and a dimension they are . 

[Claim 14] Microarray production equipment given in any of claims 1-13 characterized by having a 
migration means to make deposit said two or more samples on each of two or more of said sample chips, 
and to produce two or more microarrays to coincidence while moving relatively said capillary, and said 
sample chip support means and a mask means they are. 

[Claim 15] Microarray production equipment given in any of claims 1-14 characterized by having a means 
to surround in a case the space where electrospray is performed at least, and to pass pure dry air through this 
case they are. 

[Claim 16] Microarray production equipment given in any of claims 1-15 characterized by making said 
sample chip from the non-conductive matter which coated the conductive matter, or the conductive matter, 
and being grounded they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the microarray production equipment (microphone ROARE 
year) which produces the microarray (a DNA chip, a protein chip, organic compound chip) which is 
developing quickly in recent years. 
[0002] 

[Description of the Prior Art] In recent years, the base sequence of genomes, i.e., all genes, such as various 
bacteria and yeast, is going to be determined, and the human genome base sequence is also going to be 
altogether determined as the near future. Rapid progress of such genome science enables the functional 
elucidation of the protein produced with each determined gene and each gene. The number of genes is called 
about 1 00,000 by about 6200 Homo sapiens with yeast, and the technique in which a huge number of a 
gene, protein, etc. can be treated at once is needed for the functional elucidation of each gene and protein. It 
is observed as a technique which fills the purpose, and a "microarray" technique is developing rapidly in 
recent years. The purpose of this technique tends to realize the experiment system of high density by 
compounding many oligonucleotides on substrates, such as slide glass, or making cDNA and protein fix. For 
example, the experiment system which is made to produce and carry out hybridization of the cDNA spot of 
all genes (genome) on one slide glass, makes reinforcement of hybridization an index, and measures each 
amount of gene expression is built. 

[0003] For example, the DNA chip which contains the oligonucleotide compounded on the substrate in 1000 
or more 2 1cm is indicated by the U.S. Pat. No. 5445934 number. On the other hand, the approach of 
carrying out the spot of the cDNA solution on slide glass using a pin is indicated by Nature JIENE tick 
supplement Vol.21 (p25 [ besides January 1999 and p33-37-atrick O.Brown ] - 32;David D.L.Bowtell). 
Moreover, vibration is given to U.S. Pat. No. 5807522 by the solenoid, and the approach of carrying out the 
spot of the cDNA solution on slide glass is indicated. 

[0004] It is (1) as the conventional microarray production approach. Optical lithography method (2) The 
micro spotting method (3) The ink jet method is learned. (1) is a semi-conductor manufacturing method and 

the approach of compounding an oligonucleotide on a substrate, with the same technique (optical 

lithography). (2) is the approach of carrying out the spot of the cDNA etc. on a substrate mechanically using 
a pin etc. (3) is an approach at which cDNA etc. is made dropped from a small nozzle using a piezoelectric 
device etc. 
[0005] 

[Problem(s) to be Solved by the Invention] According to the approach of (1), one spot can be made at about 
50 - 25-micrometer spacing, and the microarray of high density can be produced. However, by this 
approach, since an oligonucleotide is compounded on that substrate, it is inapplicable to cDNA prepared 
separately. Furthermore, the photo mask takes [ a design and production ] time amount and is expensive. 
Although cDNA prepared separately is applicable by the approach of of (2) and (3), since the spot is too as 
large as about 300-150 micrometers, it is difficult to make the microarray of high density. Moreover, 

although it is suitable.for.making a little chip since it is based on mechanical actuation, it is not,suitable_for_ 

:ri=rmakmg~a:lot:of:chip~Wh^ 

amount of a required sample also has count of ending with about 1/100 (reference Nature JIENE tick 
supplement Vol.21 (others [ Cheung / January, 1999, and / pl5 - 19;Vivian G.Cheung ]).). Therefore, it is 
one of the very important problems which should be solved whether in utilization of a microarray, which 
makes a spot small and the array of high density can be formed. 

[0006] In order to perform the functional elucidation of a lot of gene and protein and to employ these 
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knowledge in actual applications, such as a diagnosis of the development and the disease of a new drug, and 
selection of the optimal drugs to each patient, efficiently, high density and the approach of producing 
cheaply are smaller required in the microarray which consists of cDNA or protein. Therefore, the purpose of 
this invention is offering the equipment which produces the high density microarray which consists of a spot 
with a magnitude of dozens of micrometers to several micrometers for the sample of the cDNA and protein 
which were prepared separately. 

[0007] The PCT international public presentation WO 98/58745 and reference Analytical Chemistry The 
approach and equipment solidified the shape of a film and in the shape of a spot on a substrate, holding the 
bioactive of biopolymers, such as a nucleic acid and protein, by electrospray (electrostatic atomization) are 
indicated by Vol.71 (1999, pl415-1420, and p31 10-31 17; others [ Morozoff ]). Moreover, the approach and 
equipment which makes many very small spots to coincidence are also indicated by changing various 
conditions. However, with these approaches and equipments, the microarray which arranges many samples 
in the target location only by using the filter which already has mesh-like structure is unproducible. 
[0008] 

[Means for Solving the Problem] This invention develops these knowledge and offers the equipment which 
produces the high density microarray of cDNA and protein with the pattern of arbitration. The electrospray 
means which carries out electrostatic atomization of two or more solutions containing two or more each of 
the sample of a class whose microarray production equipment by this invention is activity biologically one 
by one, The support means which supports two or more sample chips which the sample in the solution 
sprayed from this electrospray means deposits, A mask means to have the hole of the number of said sample 
chip, and the same number so that coincidence may be made to deposit said sample on the position to which 
it is arranged between said electrospray means and said support means, and said two or more sample chips 
correspond alternatively, It is characterized by having a migration means to make deposit said two or more 
samples on each of two or more of said sample chips, and to produce two or more microarrays to 
coincidence, moving relatively said sample chip support means and mask means. Furthermore, the 
microarray production equipment by this invention is the PCT [ after moving the capillary to the 
electrospray core and making a high voltage power supply contact in the case of electrospray ] international 
public presentation WO 98/58745, and reference Analytical Chemistry. It is characterized by carrying out by 
the approach indicated by Vol.71 (1999, pl415-1420, and p31 10-31 17; others [ Morozoff]). 
[0009] moreover, the 1 st operative condition of this invention — the microarray production equipment 
twisted like is characterized by equipping this electrospray means with the single capillary which has an 
electrode, and a liquid supply means to supply said two or more solutions which contain two or more 
samples of a class, respectively to this capillary one by one. Moreover, a washing means to wash a capillary 
before supply of the following solution after spraying of a certain solution may be established if needed, 
furthermore, the 2nd operative condition of this invention ~ the microarray production equipment which 
twists like is characterized by to be equipped said electrospray means with a means hold two or more multi- 
capillary cassettes holding two or more capillaries which have the electrode by which each holds two or 
more solutions containing two or more of said samples, and each is alternatively connected to the power 
source for electrostatic atomization, and a means switches the multi-capillary cassette of these plurality one 
by one, and convey to an electrospray location. Furthermore, the microarray production equipment by this 
invention is characterized by establishing a pressurization means to supply pressurization air to said 
capillary and to convey a solution at the tip of a capillary, when both embodiments carry out electrostatic 
atomization to said electrospray means. Furthermore, the microarray production equipment by this invention 
can also establish a migration means to move a capillary, when both embodiments perform electrostatic 
atomization. 

[0010] Moreover, in order to assist electrospray, in performing electrostatic atomization in an electrospray 
means, it is also possible to make a pressurization means to supply pressurization air to all the capillaries of 
said multi-capillary cassette at coincidence, and to convey a solution at the tip of these capillaries 
established. Moreover, it is also possible to make the means which carries out temperature control (for 
example, cooling) of two or more solutions held in the multi-capillary cassette currently these-held to a 
means to hold two or more multi-capillary cassettes established. Biological activity, biological functions, 
etc. of a sample can be held by this. 
[0011] 

[Embodiment of the Invention] A single capillary system is explained as microarray production equipment 
by the 1 st embodiment of embodiment 1 this invention. As shown in drawing 1 , the number of capillaries 
1 1 of a single capillary system is one. This equipment consists of the electrospray section 10, the mask 
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section 20, and a substrate supporter 30 greatly. It is microarray production equipment which makes deposit 
on the location of the request on the deposition area of a substrate, and this equipment has the capillary 1 1 
and the guard ring 12 which has an electrode, the electrospray section 10 equipped with shielding 13, the 
mask section 20 which have a mask 21 and the mask holder 22, and a sample chip 3 1 and the movable 
substrate supporter 30 equipped with the sample chip holder 32 by passing a mask, carrying out the 
electrospray of the solution which contains an activity sample biologically. The electrospray means which 
carries out electrostatic atomization of two or more solutions containing two or more each of the sample of a 
class whose microarray production equipment by this invention is activity biologically one by one, The 
support means which supports two or more sample chips 3 1 which the sample in the solution sprayed from 
this electrospray means deposits, A mask means to have the hole of the number of said sample chip, and the 
same number so that coincidence may be made to deposit said sample on the position to which it is arranged 
between said electrospray means and said support means, and said two or more sample chips correspond 
alternatively, It is equipment characterized by migration means to make deposit said two or more samples 
on each of two or more of said sample chips 3 1 , and to produce two or more microarrays to coincidence, 
moving relatively said sample chip support means and mask means. 

[0012] Solutions, such as cDNA or protein, can be stored (glass, product made from plastics, etc.), it is the 
structure where the electrical and electric equipment can be transmitted to a solution with an electrode 
inside, and pressurization air can be poured into this capillary 1 1 if needed from the capillary upper part. 
Electrospray is performed, after pure water etc. washes a capillary 1 1 for every modification of a sample in 
order to carry out sequential wearing of the capillary 1 1 which changes with the capillary swap devices (not 
shown in drawing 1 ) or hand control which are equipped separately or to prevent contamination when 
carrying out the spray of cDNA or protein of varieties etc. In performing electrostatic atomization, it is also 
possible to establish the migration means to which a capillary is moved (not shown in drawing 1 ). A sample 
can be made to deposit to a bigger area, i.e., a lot of sample chip, by moving a capillary at once now. Even if 
a migration means moves a capillary side, it may move a sample holder and mask side, namely, just changes 
the relative position of a capillary and a sample chip. A guard ring 12 is an electrode for preventing 
scattering about the particle (particle) by which the spray was carried out, and is constituted by the matter of 
electrical conductivity. The whole ES (electrospray) equipment is covered in a case 14, and protects the 
whole spray part from external air disturbance and humidity in this case 14. Shielding 13 has the role which 
it consists of an insulator or a dielectric (plastics, glass, etc.), and makes breadth of the particle by which the 
spray was carried out homogeneity. 

[0013] The dry air entry 15 which introduces the gas of clarification, such as dry air, and low humidity into 
a case 14 is formed, and contamination is prevented while promoting the desiccation of particle by which 
the spray was carried out by introducing dry air. The sample chip holder 32 is a holder which fixes two or 
more sample chips 31 (microarray), the sample chip 31 is fixed by approaches, such as vacuum adsorption 
and electrostatic adsorption, and a relative position with a mask 21 is kept right. By keeping the sample chip 
31 and a mask 21 parallel correctly, it has the function which keeps constant the distance (gap) of the sample 
chip 31 and a mask 21. By making the sample holder 32 drive in XY flat surface, X-Y stage 33 is controlled 
so that the relative position of the sample chip 3 1 and a mask 21 is changed and a sample spot is formed in a 
desired location. 

[0014] A multi-capillary system is explained as microarray production equipment by the 2nd embodiment of 
embodiment 2 this invention. It is a system suitable for changing the quality of an object which equips with 
two or more capillaries 5 1 together in order that a multi-capillary system may form the sample spot which 
carries out electrostatic atomization of cDNA, protein, etc. of varieties efficiently, and does not have cross 
contamination rather than the single capillary system mentioned above as shown in drawing 2 R> 2, and 
carries out electrostatic atomization automatically. The multi-capillary cassette 52 makes two or more 
capillaries 51 fix together, and has a gas supply path for wiring for performing electrical installation, the 
multi-wiring connector 53, and pressurization in the electrode in each capillary. When this changes 
electrically the electrical potential difference of the multi-wiring high- voltage cable 55 supplied from the 
ESD electrical unit 54 (high-voltage generating and switching), it becomes it is possible to choose the matter 
by which electrostatic atomization is carried out, and possible to change and carry out electrostatic 
atomization of the matter of varieties to a high speed, and to form a spot. 

[0015] It connects with the multi-wiring high-voltage cable 55, and the multi-wiring connector 53 can 
perform electrical installation of a high voltage power supply and the electrode in a capillary by wearing of 
the multi-capillary cassette 52. An ESD (electrostatic discharge) electrical unit controls the change of the 
electrostatic atomization matter by the change (switch) of the high voltage which generates the high voltage 
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required for electrospray and leads the multi-wiring high-voltage cable 55 and the multi-wiring connector 
53. A high voltage power supply also performs supply of the high voltage (about 500-3000V) needed for a 
guard ring (not shown in drawing 2 ), and a collimating ring besides the high voltage (2000-4000V) supplied 
to the sample solution which carries out electrostatic atomization. 

[0016] A case 56 protects electrospray from disturbance like a single capillary system. The large-sized 
shielding 57 is the thing of the shape of a mesh of an insulator or a dielectric, is constituted, and has the 
effectiveness which makes homogeneity distribution of particle by which electrostatic atomization was 
carried out. Capillary automatic-exchange equipment 58 consists of a robot arm or a XYZ stage, is movable 
in between the electrospray section and the multi-KYAPURARI cassette storing locations 59, and 
exchanges a multi-capillary cassette, or [ moreover, / performing supply of the sample solution to a capillary 
5 1 by the feeder with which the storing location 59 was equipped ] — or it draws in with an automatic 
switchboard from the sample pallet 60 prepared separately. 

[0017] If there is distance of enough of a capillary, and a mask and a substrate, it can distribute to 
homogeneity and homogeneity can be made to deposit particle on the deposition area on each chip in a 
multi-capillary system, although the relative positions of each capillary, and the target mask and a substrate 
differ. Of course, it is possible to also make equipment which is made to move each capillary to a part for 
the core of the electrospray section, and performs electrospray one by one for every capillary there 
constitute. In performing electrostatic atomization also in a multi-capillary system, it is possible like a single 
capillary system to establish a migration means to move a capillary (not shown in drawing 2 ). 
[0018] The mask structure 40 brings together the particle (particle) emitted by electrostatic atomization from 
the capillary in each spot, and has the work made to deposit on a desired location as a spot of desired 
magnitude. The mask 40 is available common to a single capillary system and a multi-capillary system, and 
a mask 40 carries out the laminating of the insulator layer 41, the electric conductor layer 42, the insulator 
layer 43, and the mask layer 44 (insulator mask layer) one by one from a capillary side. The insulator layer 
41 is charged when the particle by which the electric charge was carried out in early stages of electrospray 
adheres, and by the static electricity-repulsion, it prevents adhesion of a subsequent particle, and it works so 
that the ingredient by which the spray was carried out may focus in micropore. Moreover, there is 
effectiveness as which a sample particle is completed by making size of the hole of the side which counters 
an electrospray means larger than the size of the hole of the sample tip side (substrate supporter side) as the 
whole mask structure. The collimating ring which is the electric conductor layer 42 is formed by electric 
conductors, such as a metal, by applying an in-between electrical potential difference, it is repelled in static 
electricity with a particle, generates a field which collects particles in the center of a stoma, and has the 
work which raises collection effectiveness. The insulator layer 43 also has the work which insulates with a 
collimating ring the mask layer 44 mentioned later. 

[0019] The mask layer 44 is formed by the film (10 - 100 micrometers of numbers) which consists of an 
insulator or a dielectric made from a mica, quartz glass, etc., and has hole 44a (several micrometers - 100 
micrometers of apertures) of the almost same magnitude as the spot made into the purpose. A charged 
particle adheres like the insulator layer 41 and the insulator layer 43, and this mask layer 44 is also 
considered to serve to collect particle into a hole by the static electricity-repulsion. A spacer 45 is for 
maintaining spacing, as a sample chip (sample holder) does not contact the mask structure directly, and it 
consists of insulators, such as about dozens of micrometers plastics, a metal, or glass, from several 
micrometers in thickness. The mask hole of about 10 - 10,000 numbers can be prepared in one mask, and, 
thereby, many sample chips can be formed in coincidence. 

[0020] That is, the number of the sample chip compared with the number of the holes of a mask is usually 
made into the same number, and two or more chips are produced by one activity. The thing which coated 
front faces, such as optical glass, with conductive matter (ITO (Indium Tin Oxide), metal thin film, etc.) as a 
sample chip or a metal plate, soda glass (electrically conductive glass), electroconductive plastics, etc. are 
used. However, since it has usually slight conductivity even if it is plastics considered to be an insulator 
generally, using as a substrate is possible, without applying a conductive coating agent. Therefore, the thing 
unsuitable for a substrate is restricted to a fluororesin, quartz glass, etc. in fact. Moreover, these conductive 
parts etc. are grounded through the sample holder etc. It is because it is necessary to extract the charge of the 
particle deposited on each chip. Although the location of the tip side is moved and the deposition area of a 
chip is adjusted in this example of equipment, the location by the side of a mask may be moved. Moreover, 
it is also possible to consider as equipment (for the mask section to become unnecessary in this case) to 
which the deposition area of each chip is moved by coating the matter in which conductivity is shown and 
irradiating light from the lower part by light, on clear glass, various variations consider the size of a chip etc. 
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— having — for example, number [ of chip size: lOmmx 10mm and the sample chip in which a spray is 
possible at once ]: — number [ of 100 - (10x10) thousands of pieces (about 33x33) and spots ]: — the 
pitch:20 micron -100 micron of 1,000 - 100,000 pieces, circular [ with a spot-size:diameter of 10 microns - 
about 50 microns ], and a spot can be considered. Although it is easy to enlarge size of a spot, the part chip 
size becomes large, or the number of spots will decrease. Generally as a sample, an enzyme, a purification 
receptor, a monoclonal antibody, an antibody fragment, etc. are mentioned as protein. Moreover, minute 
particle, such as DNA or cDNA and its fragmentation, various organic high molecular compounds or a 
receptor in the film, and a virus, can also be used as a sample. 

[0021] In the case of this example, that as for which 100 holes are vacant is used for one mask. Therefore, a 
10x10=100 piece chip (microarray) is arranged in a sample holder. As a capillary receipt instrument, 96 
wells are used and the sample solution of a different class is stored in each capillary. In order to produce 
10000 spots in all, 10000 kinds of sample solutions and the multi-capillary cassette of 105 wells [ 96 ] which 
stored this are prepared. A chip uses a lOmmxlOmm thing and makes a spot with a diameter of 20 
micrometers form at intervals of 80 micrometers. Therefore, 10000 spots are made to form in the chip of one 
sheet. It takes about 10 seconds to produce one spot, and this one chip takes about 28 hours, for producing 
10000 spots. That is, 100 chips which have 10,000 spots in about 28 hours are producible. 
[0022] Moreover, the structure of this whole mask structure has composition with easy manufacture from 
that configuration. The process of manufacture is as follows. 

(1) Carry out the laminating of insulators (PMMA, fluororesin, etc.), metals (aluminum, copper, etc.), and 
the insulator one by one. 

(2) Open the hole of a cone form in the plate by which the laminating was carried out by tools, such as an 
end mill, from the upper part. In this condition, a collimating ring electrode (metal) will be in the condition 
of having exposed towards the upper part. 

(3) Form much micropores in abrasive jet, etching, or detailed machining by the approach at masks, such as 
a mica and quartz glass, and make this rival on the laminating plate formed by (2). 

(4) Make the lower part complete lamination and the mask structure for a spacer furthermore. 

[0023] The multi-capillary cassette 70 shown in drawing 4 has structure which attached the capillaries 72, 
such as glass or plastics, to the capillary maintenance bases 71 (plastics, such as PMMA etc.) two or more 
picking. Wiring 74 is given to each capillary (many wiring) from an electrical connector 73, and it connects 
with the electrode in a capillary. The sample solution of a respectively different class is stored in each 
capillary. Moreover, with this, it has the entry 75 of pressurization air, and its passage 75 separately, and 
reduced pressure of a sample solution is enabled at the time of the pressurization of a sample solution, or 
suction at the time of electrostatic atomization. About this pressurization and reduced pressure, 
pressurization and reduced pressure are performed to coincidence to each capillary by the equipment 
configuration of this example. That is, it is for changing into the condition of conveying a sample solution at 
the tip of each capillary, and being easy to perform electrostatic atomization by pressurization of a capillary. 
Although this pressurization does not not necessarily have the need, in order to make the condition of being 
easy to carry out electrospray, it is used auxiliary. Thus, if an electrical potential difference is applied to one 
of the capillaries where a sample solution is conveyed at the tip of a capillary, a sample solution will jump 
out of this capillary point by minute liquid drop-like voice according to the static electricity- force. Of 
course, it is also possible to take the configuration of controlling this pressurization for every capillary, for 
example, applying pressurization each one capillary at a time, and it being interlocked with and applying an 
electrical potential difference to coincidence to that pressurized capillary. This multi-capillary cassette 70 is 
usually disposable, and although washing is not usually required, it is also possible to establish and carry out 
the reuse of the washing means. A sample solution may attract the sample of varieties from a sample pallet 
as shown in drawing 2 to coincidence, and the capillary in which the sample solution was stored beforehand 
may be attached in the maintenance base. 

[0024] As shown in drawing 5 , the single capillary 80 consists of the single capillary 81 (diameter of about 
1 -several mm), the conductive wires 82 as an electrode (platinum etc.), and the capillary holders 83 with the 
constituted thin (several micrometers - dozens of micrometers) tip which is made of glass or plastics, and 
can store a sample solution in this capillary. It usually connects with the conductive wire 82 electrically, and 
the capillary holder 83 is connected to the high voltage power supply for electrospray. The entry 84 is 
established in the upper part of the capillary holder 83 so that reduced pressure in the case of supplying the 
installation and the sample of pressurization air which assist electrospray from a capillary tip can be 
performed, and thereby, a sample can be supplied continuously. When using the sample of varieties, 
capillaries are exchanged for every various kinds, or pure water is attracted, and it washes by discharging 
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etc. However, since some contamination does not pose a problem in aiming at a screening experiment etc., 
capillary exchange and capillary washing are not required. 

[0025] Drawing 6 shows the electrical connection Fig. of a multi-capillary system. In a multi-capillary 
system, it consists of two or more capillaries 90, the high-voltage switch 91 (they are internal organs to 
electric equipment) and high voltage power supplies VI, V2, and V3, a guard ring 92, the mask structure 93, 
and a substrate supporter that put the sample chip 94 in order. Coating of the front face of the sample chip 
94 is carried out with the conductive matter, or it is made of the conductive matter, and is connected to 0V 
(ground potential), the mask structure 93 — the sample chip 94 — it is located immediately up and the guard 
ring electrode 95 is connected to the collimating electrical potential difference V3. The guard ring 92 is 
connected to V2 and the electrospray electrical potential difference VI is supplied to the part which should 
be carried out electrostatic atomization among capillaries 90 through the high-voltage switch 91 . Three 
kinds of electrical potential differences are usually V1=2000-5000V, V2=2000-5000V, and about V3=500- 
3000V, and have the relation of VI >=V2>V3. The downward mask structure 93 drives by XY (or XYZ) 
stage, and the spot of a sample is formed in a desired location in desired magnitude as an electrical potential 
difference is switched one by one. It becomes possible by repeating this to produce two or more chips with 
the desired number and the spot of size to coincidence. 

[0026] Drawing 7 is drawing showing the electrical and electric equipment and piping connection of a single 
capillary system. A single capillary system makes a microarray form to the multiple capillary system 
mentioned above having two or more capillaries by supplying a sample solution to one capillary 100 one by 
one. Behind this single capillary 100, the sampler 102 for carrying out sequential suction of the liquid- 
sending pump 101 and the sample solution is equipped, and sequential supply of the sample solution 103 of 
cDNA or protein can be carried out. In this case, since the path of **** is small enough, each sample 
solution forms each layer and a sample comrade does not mix it. Whenever formation of a microarray 
changes the sample solution by which electrostatic atomization is carried out, it moves the sample chip 104 
or a mask 105 to a new location by XY (or XYZ) stage, and it is performed by making a spot form in 
desired deposition area. In aiming at a screening experiment etc. also in this case etc., since some 
contamination does not pose a problem, it is also possible to attract a sample solution one by one, without 
carrying out capillary exchange and washing, and to perform electrospray, or to incorporate pure water as a 
penetrant remover between sample solutions, to carry out the spray after a spray and of this pure water for a 
sample solution, and to wash ****** in a capillary. In this case, since the pure water used for washing 
evaporates after being emitted with pressurization air from the inside of a capillary, generally the device in 
which penetrant removers are collected etc. is not required. 

[0027] Drawing 8 is drawing showing the drive approach at the time of the microarray formation by XY or 
the XYZ stage. That is, drawing 8 shows the mask structure at the time of microarray formation, and the 
situation of relative migration of a sample chip. As mentioned above, the mask structure lower part is 
equipped with the spacer, but this takes the distance between a mask and a sample chip suitably, and it 
works so that the spot of a mask, and already formed cDNA and protein may be contacted and there may be 
nothing in damage or contamination ****. For this reason, the spacer and the sample chip front face touch at 
the time of electrospray. The thickness of a spacer is determined according to the height of a spot. 
Moreover, a spacer is designed by the already deposited sample spot, a configuration in which it does not 
interfere, and the dimension. In the moving method at the time of microarray formation, 2 of the approach 
( drawing 8 B) of moving to the inside of the approach ( drawing 8 A) of moving only in XY flat surface 
and XY flat surface and a Z direction (direction which a mask leaves) approaches can be considered. The 
former is an effective approach when the sample chip front face and the spacer are formed with the 
ingredient which was comparatively excellent in abrasion resistance, and since it does not need control of a 
Z direction, it can make structure simple. On the other hand, the latter approach is adapted, when a spacer 
moves and the front face of a sample chip or a spacer may be damaged. 
[0028] The driving-within XY flat surface method ( drawing 8 A) 

(1) The mask structure is positioned by the position of a sample chip at the time of initiation. 

(2) Form a spot by electrospray. 

(3) By driving an X-Y stage, move a sample chip in XY flat surface, and move to the spot location of a 
degree. 

(4) Newly form a spot by electrospray. 

A required number of spots are formed by repeating the above (3) and (4). 
[0029] The XYZ driving method ( drawing 8 B) 

(1) The mask structure is positioned by the position of a sample chip at the time of initiation. 
http://www4.ipdl.ncipi.go.jp/cgi-birt/tran_web_cgi_ejje 2/17/2006 



JP,2001-281252,A [DETAILED DESCRIPTION] 



Page 7 of 7 



(2) Form a spot by electrospray. 

(3) Separate a sample chip from the mask structure by drive to a Z stage. 

(4) By the drive of an X-Y stage, move a sample chip in XY flat surface, and move to the spot location of a 
degree. 

(5) Contact a sample chip to the mask structure by the drive of a Z stage. 

(6) Form a spot by electrospray. 

(7) Form a required number of spots by repeating the above (3) and (4). 

Although the above-mentioned migration explains under the assumption that a sample chip is carried on XY 
or a XYZ stage, and the mask is being fixed, since the relative position of a sample chip and the mask 
structure should just change, it is possible also by driving either a sample chip or the mask structure to the 
X-axis, a Y-axis, and Z shaft orientations. 

[0030] Drawing 9 shows the moving method of the mask in XY flat surface, and the sequence of spot 
formation. If a mask is seen from a top as shown in the upper left section of drawing, the sample chip 1 1 0 is 
arranged at the mask structure with much micropores, and its lower part. Expansion of one sample chip 
arranges the spacer 1 1 2 on the background with micropore 1 1 1 of the mask structure. Although the situation 
of migration of the direction of a cross section is as drawing 8 having explained, it is necessary to control 
relative displacement of the mask structure and a sample chip correctly not to damage or pollute the already 
formed spot, even if it faces migration of the XY direction (contamination). The spot formation procedure in 
the case of the mask structure with the spacer 1 1 2 as shown in drawing is shown. 
[003 1] (1) The micropore 111 of a mask is positioned by the upper left section of the sample chip 110. 

(2) Form a spot by electrospray. 

(3) Move a mask. 

(4) Form the 2nd spot by electrospray. 

(5) Carry out by repeating migration (3) and spot formation (4), and form many spots in that on a sample 
chip, in that case, a spacer controls a locus for it not to be easy to contact the already formed spot. 
When in the case of drawing spot formation is performed toward the right from the upper left of a sample 
chip and formation is completed to the right end section of a sample chip, formation is started from the spot 
on the left-hand side of 1 train bottom. Many spots can be formed in a plane, without a spacer 112 
contacting the spot already formed by this. The relation of the locus and spacer which show sequence to the 
above spot formation can consider not only the configuration shown in this Fig. but various combination. 
[0032] 

[Effect of the Invention] It is (1) when the advantage of this invention is summarized. It is applicable to the 
compound of DN A, and protein and others prepared separately. 

(2) Many spots can be made to be able to form in coincidence in a short time, and much sample chips can be 
produced to coincidence. 

(3) Since a very small spot (1-2 micrometers) is also producible, the chip of high density is producible. 

(4) Since migration of a substrate is controlled mechanically, spot spacing can be shortened and the chip of 
high density can be produced by this. 

(5) (6) with few required amounts of samples Therefore, the considerable reduction also of the price of the 
chip as an end product can be carried out from current level. 

As mentioned above, since this invention is applicable to various DNA and protein, it has many 
applications. 

[0033] It will be (1) if it divides roughly. Gene analyses (manifestation monitoring, base sequence 
determination, etc.) 

(2) Proteinic functional elucidation (3) Diagnostic drugs (typing of gene diagnosis and an enzyme, 
specification of allergen, identification, typing of an infection bacillus, etc.) 

(4) Disease therapies (selection of the optimal drugs suitable for a patient's hereditary / physiological 
condition etc.) 

(5) Screening of drugs etc. (plural High-Throughput Screening is possible) 

(6) Analysis (the toxicity of a compound, environmental analysis, microorganism contamination analysis of 
food, etc.) 

Although there is **, application in a future still larger field is expected. 
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n?£o%mwzm!&z-±z>c\bi>'*imx'$>2>. ^yy 

[00 18] 7X?iilfl!4 0li, »fWWt=J:-9T* 

>y BfM^^^ox^-y Ni; Ltma^dia 
7 y ^xxAar/v/w^ -v f 7 y ^xxA-c^iitcf ij 

JTOg-e&9. vx?4 0il * a- tr 9 y »&»£>ll5Kfc 

ttttftV4 1 . t^il#14 2 . ffittfMl4 3 . •?* 

cO^-fX5: N -9-y7-;P^--y7°ffl!l (%R£firtfia) <^?L(0 
y-JXZKHtXZK-f&ZblzX'iX. Wmrf-teWX. 

§ &h h . nsm&fcm a 2 xt> h a y ^ — f 

0 . 4>0W^lffi*jDi.SC: t ft: J; oafffclMjRWfc 

(4. ay^-x-f V^y>'^ , if*j^-S^x?ji4 4$- 
[00 19] -?X?m4 4^ Hi]. ttHtf^xmi 

wmb^zmm>&^imnm*t>%z>m^m ( 1 o~ 

S!tl 0 0//m) T'^^ii. Bftb-tZxtf-yhbim 

|3It:*;£$<7)fL4 4a (TLSSc^m— 1 0 0/im) 

O. d«0VX?S4 4 ^fr«4 1 . *6^S4 3 

t mmizftwfrttfnm lx , ^ r 

Z b tfx* # . c: tilz X *) >7}1>J- -yy-zm 
v$l l zmi&t&ZbtfX'£?>. 

[0020] EU-fe, 3fi^ti. •?X7<7)1lcr>mb&'<h-V 

yy^-yycommzmmzLx. nstLmn+v'T*— 

7 xmcvmWlzmm&nWg ( I TO (Indium Tin Oxi 
de) . ^MfiJl^) Sra-x-f yfLtztco. £t:l±& 
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h. ximmvii. ^■•yym^imi^m^x. 

$}2ltXi>lk\,\ &ti. mPJifiyXcriMzmz^xm- 

fc i>~*imx-h&. f»rw-f ^cswa. a^^Aiji- 

>- a £fU fiajiJf. -^- yTlMX : lOmmX 

10mm, — JSt^Tl-— ■5Tfg^>'7';^-y7'C0{i • 

10 Oil (10X10) —^fffl (33X33S 
&) , ^--K-y hcOlS: 1 , 0 0 01-1 0 0, 00 0 
ffl, .Xtf-y hlMX : Igl 0 $?u>--5 OS^DV 
Wg.<r)¥>ffi. XtfV htDf-yf- : 20S^ay-l 0 0 

.I t ii^T'S> S * -y TO:*: $ $ < & 

lxi±. -mmizte. ?>;*7MbLx. mm. mmu 

>7 4 fUX^k'com^-J- 4 9 )Viy^>7)Vk LX 

mmx-zz. 

[0021] *HifiMcO^<i. 1 tSW?X? 100 
ffl<9?l#£V>T^i,k<y)&teffl-?-£. 6£->Ts 

0x10=10 o<i<7)^--yr (7^707 

L"f ) ) StM^-S. Jf-vt^UlRittSftfcL-C, 96>> 

XyWfJ&SrlR^S . £SBT' 10 0 0 OilOX^ y h Srf^ 
1 0 0 0 oaao-y^^PjgJSt .rfx&JRtf) 
Jt 1 0 5m<D9 6^i/K0-7;Pf-^^f7'J*-fe>y h£ 
JBS^S. f 7711, 1 OmmX 1 Omm?) i><7) 
U tt@2 0;um(y)X;K7 h£8 0,um|aM"C'JIM$-£ 
1 -y 7tli 1 0 0 0 0 m<VXX ••/ h 

«r4w±»2 8i*isij&»j&»4. bp*>. ^2 safari 7? 

ffl<7)X^ y h Zft-Oj- 7/^100 fi^-T -S. £ t **T 

[0022] 4 fc % Z(QVX91Mffin£ti0}m&li* 
*<Offif&fre>Mtt1)m%Kt:ffif$.t%-oX^&. s^ox 

mmT<7m*)X'bh. 

(1) (PMMA, 7?S1Mg»5) . &g (T 



(3) -?>f^. ^tf^x^vx?^ ttw >- 
/xx7h. *v+>9itoWMBmatoa:w&}&£. 

£*)fflffili%W&$Ll,. Ztl& (2) 

(4) Kt::T^£x^-^£3ftDll-i^ ^x?fl§it 

[002 3] 04(^-rv;^=3f-vtf7'J^-fe-yb7O 
ti, ^f-f tr^U^f*^.— X7 1 ( PMMA^COT^Xf- 

7 2%m§m'ottiit.zffimt%-?x^2>. ^-vtr^u 

tcii (^StS) m*3^^^7 3iOKH7 4^S 

fE. mwmBmiziziryTjummcDmKz^mt lx 

Tit. VlzftLxmtiflzto^ UEZ'tfo. 

•rSJtA6cot><y)T'35-&. dcoinEti^-f Lt^ti^v^ 

A,: ZOMKi&Sr-rVyVmzMfflLX. Mttf. # 

-e oins t t* v v izft t x mi± * *> 1 1 & t \ ^ 

•fe y h 7 0 Ji, a^ifV ^jK— f7Jl>X'b K> , ii^li 

■rerca*. 11 2 t^-ri 3 ^t>r 

[0024] 3(2, ^>;//l^-v tr? U 8 

0«. #7 x^v ^(1 7"7Xf 7 ; f 1 1 ^ M 

1±V-f-^8 2 (/7ftf) t^^t7'J«»*8 3 i 

&U J r8 2bVMmzmWiZtL. ii/?fDArw 
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a c t a*T'£ i. j: a {ca o □ 8 4 a*s*»t 4>*it*s o . 

[ 0 0 2 5 ] m 6 (i, V/Pf-^ U ^XxAcOlg^, 

tJWCtt, tf^y 9 0, S^Ex-f -yf-9 1 

<«Si»fcrtH) &tfit?JEE«iSVi s V2, V3, tf-K'J 

y/9 2. -?X?fi§j£fls9 3. *rvT)V^',-T9A*&. 

*\ ^^(i^mtt^MT-T'^TfeO. OV (77>-F 

«<2) W^$ixTV>^„ VX?ftS£ft9 3f;i. 

/kf- y 7° 9 4 <ryt <'±*tffiS L . XT— H U 9 

^LTxp?hoxrwiiEvi#«ii££ix&. 3a 

?S<7)flffi;L MV1 = 2000~5000V. V2 = 
2000~5000V, V3 = 500~3000Vlg 
fcSr-^Tfc 1 ?.. VlSV2>V3«iMtO. 
ff#X>f •yf-^ftSC^V T*c7)-7X^mjt#:9 3*< 

xy (^v^iXYZ) xx-x(c«kOIg»$^Mco{>i 

[OO26]07l±. ^>^;^A-t5U^X-fAtfom 

My U i/*r-Mm$IL<r>**r My V fcaWiOfc** I, 
t, i/yfJl'^^MyVi'X'rA.li. l*cO**MyV 

i o o izm&vyzrfommzm&'th z. t iz* 9-?>r 9 

yVio ocrrnmzte^ &&#yyi 0 1 f?yy/m 
m*\mW3[tZ>tzth<r>y-y-7y-i 0 2tf%m%tiX 

*> 0 , c d n a*?s esto-f yyivmm 1 0 3 fcjm&gt 
\>vc#>, &vyT>i>mmi$zti?ticomzB&L. *ry 

mw,mmzti&y-yy)i<mm*scfrhmzxY (sg 
v^xyz ) x-f-^ct Dmt^&M^zvyy/u^--/ 

Tl 0 4 ifciivx;? 1 0 5 fc^l&U J9rSI<0itflx y 



[0027] 08fi. XYjgV^iXYZX^-i^Ci;.*, 

v-f ? d r 1^ a Bf&m<7)mm%&; i^-trnx-h h . ep 

?yTfi>^vycomttm% : &®cDM?$:7jkLx\ / ^. m 
&Ltz£ 0 iz-rxfffim&Tmiziix^—vtfmmzti 

mzt*). -?x7tmz&f$,ztitzcDNA*?m&n<?> 
x#vhiztmLffl&mwt3y?-z*-is a >mz.z 

'f ^tctix^-- 9-- 1 -9- yr/Pf -y 7-«®^'}g«4 lt v > 
^f?D7U>fMB|^iMt:ll XY^Mp«=i^-C' 

®<*fe (08A) i: XYf Irt^Z*^ (7X?A< 
m^^fpl) (SBlW4*ft (08 B) <?)2^rffi*<#i. 

•9->-r/^-y7'*fflS.^ / <— WJt 

^^x-feo. zjjf*i(offlwz&&b L^tub^ mm 
fimmztiz>*i&&tff>&i%&t / zmmzti& . 

[00 28] XY^FB^igite (08A) 

( 1 ) mitiMiz. •?x7ffimmiy-yy>i'i--yy°cr>m 
jzaimizizwmb ztix^z. 

(2) Xl/^hDXrHCiOX^-yhJMt 

(3) XYXT-iSZgm-t&ZblzXK). XY¥B 

(4) ff/tfcxu-^ hQX7Hti 0X^7 hiB 

±SS ( 3 ) . ( 4 ) SrHOiEf i fcCJ: •y^ 3 5ri!t<OX 
^•y hSr^-T.&„ 
[0029] XYZfgKrffi (08 B ) 

( 1 ) Htt6B$(c % -7X^«Jtft{i-9->r;P^--yrc75Rif^ 

(2) 11/7 boxri/^tcj; 0^7h$:MtS. 

(3) zxf- ^zmmizx^ x?i;mwb+ry7>v 

( 4 ) xy*t— s^ai&fcj: 0 . xYw-wftx-y-yy 
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(5) zxT—wwmttziL ^x^wm-b^rynv 

(6) xl^boXTWlCfcOXTK-y Y^ffifcth. 

(7) ±ie(3>, (4) zmm-ztizm-zm* 

~J±.lzmmZtl. ~?x7tfmfeZilX\^k^o&fecr> 
fo<Dttn&Wtf^t-ttH££k v , -9" -y 

mm-&attzj;->xi>fim?hh. 

[0030]19I1 XYW-WftTW'TXtn&mUW: 

J;^:, vx?*±j}*h&hk%m<mmtl*Wz>-?x 

rtimfttzcoTijizy-yyji'^vTi lo^iea^ii 

I fcftovx^fi^ftwSlBJKX^-- 9"1 1 2*««$ 

^Xolz^xfffi&fcbVyy-j^-vy-commzmziE 

L<®m-tz,'jmtffoh. mco£ 3^x^—9-1 1 2* 

^^X?m£tt^%£OX;i?-y h»J«#JB*^-. 
[0 03 1] (1) fy7;H-771 1 0<y)£±£B 
fc. vx?<98&ffl?Ll 1 1 tfim&tbZtiZ . 

(2) xi^^hnarWCiOX*-; hfcJBJft-f 

s. 

(3) -?X?£^«rt£>. 

(4) 2#B<7)X#-y hSrXl/^ hoxrW £J: -? 

(5) (3) tX,1<7« (4) £3&93MUt 

0<o*§-£\ -y-yTjisj-vyco^fr^izfafriX xx 

TLfcftjiSt, l?tFffl<0£«7)X;j?-y h«^ffMJi 

I I 2*^l4^-S^fc^<^SS:^x^-y h*Tffi«fc:» 

r?Z7HS-®M t x^—y-commttmizTjiz tui&mz 

[0032] 

[ #3I«03&« ] *?M8of fljft £ 4 b J6 S i: . 

( 1 ) xMtzm&ztitzm^ m^n^r (rm^t^mz 
mmx-zz. 

(2) 9mfflTm<mz2>«ox#v bz&j&z-t. m 

(3) 8&ayt/Js$V>X;tf-y h ( 1— 2/zm) tf^-T 



(4) ««^»5&||ttW(cM»tTV»*fc«>. X* 
•y MSffi&fg<T'#. £ilt=i-9TieSgJg«^--y7-$r^ 
KT# & . 

(5) <£Wj:-*rv7)\>mtf'J?ti:X^ 

(6) ^-5T, ftftffiAfc LXn^-yTCOmfeiimtE 

[0033] ±S'J-T^{f. 

m) 

(2) 9&m<vm.mMw 

mmmcom&- tAwrm) 
( 4 ) mmxm. (.mmomm ■ trnmrntz-s^ti 

( 5 ) g^ft^X? *J——>y ( ^TC^High-Thro 
ughput Screening^*"!!!!) 

( 6 ) <-ffr&»<0»tt. =B«4Wr, Ap a ptfO!a*ife 

mtfhhtiK wks 3ziz&ufrmx'<?>i&m&ismisti 
h, 

[01] *ftmzJ:&i'y? r )i>*c*\Z7Vi<'X7-J*co 

ffij8.z5k-t®mmx'h&. 

[02] *W&Z&h^)V^*^\Z?V^X^KCr>n 

[03] *>Bff®0&tf #»£HS0-Cfc & . 
[04 ] v/l^-Jf ^ tf7 'J^-t y h^JtSr^-r^M 
0T'S>^.. 

[05] S/^/Wr + tr^UWflBftfrwrtiSHHHr* 
•S.. 

[06] v;^jf a- e 7 y -r -ucowMmmmx-fc 
h. 

[07] >-^;U=if * tT5 U ^XrAiOm^, - SEl^ 
^0T-S,S. 

[08] XY^^XYZyXfAtV-f ^□Tl^W 

[09] X Y^FS^-COVX ^ co^Uj^S t X,1f -y h 
MS&>W¥ ZtfrtmX'hh. 

10 XU? hOX7"l"f gp. 2 0 VX^gf, 3 0 
«&3d$gPs 11 ^fcf7L>, 12 X?-KUy^. 
13 /l/H, 14 ^r-X s 15^^MA0P. 

2 1 7X^, 2 2 VX^^r. 3 1 

77, 32 ■fynv^rot-rnMV?^ 33 xy^t- 
^* (sK^fiXYZxx-^ ) . 5 

1 ^f-ve^lL 5 2 V^f-df-rt^U^-lr-y 5 

3 ^12^3^^^, 5 4 ESD^xx -y h (all 
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£Ei&£ -^7fy/). 5 5 ^Hffit-^K 
5 6 ir-X. 5 7 5 8 ^fA-t^U 

i»3£J&x--yK 5 9 Vmvm 

■ y-yTtumm&l&giW:. 6 0 -9-^7^48^^ v 

K 62 -7v7Vk?-v:7\ 6 3 txr/i'f 7/*/i' 

?\ 6 4 XY ( Z ) {igi&bXT— 4 0 

mm*. 4 1 4 2 ushmkml 4 3 

44 7X?| (^*-7X^JI) .44a 

?L 4 5 XL— tf\ 7 0 v/l^f-vf 7'J*t7 

b, 71 ^f+t7 W-X, 7 2 *-vtT9»J. 

7 3 ZWM?*??^ 74 ^-vu^u^com^ie 

7 5 iDffiSMAOP. 7 6 7 7 

-9-yr;p?f?Bt. 8 0 j/ym+t^'j, 81 ^ 



*tT5'.K 8 2 'f-W 8 3 **t5'J«J9 

8 4 JnEESm • ^TVMgfgAOP. 9 0 =*-v 

t7'A 9 1 «tE^7f. 9 2 tf— 

9 3 -7X9WkW. 9 4^7^7 7, 9 5 #- 

F'jy/li, 9 6 SWtt*M*, 9 7 -7>-7Vl^ 

m.vi iu; hnxru-fitmffi, V2 jy-KD 

y^UE. V3 101 iHiS 

^y7> 102 if >-T5— . 103 ^ryrMma. 

104 •9">'T;Pf--yr, 105 VX^«jt#c. 10 
6 H 'J 10 7 ME^^f -y *\ 10 8 

g^tt^-v. 110 111 -7^ 

112 X^— 7. 113 3^-f-f>/S 
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